The aim of this paper is to express variance of fractional partial differential equation of distributed order, where the Caputo fractional derivative is considered of order 1 0 ≤ < α . This expression is achieved by using a function transform, Fourier and Laplace transforms. In particular the asymptotic behavior of the fundamental solution and its variance are studied. As special case the variance of the fundamental solution of time fractional diffusion equation is obtained.
Introduction
The partial equation of Gaussian diffusion is generalized by using the time fractional derivative of distributed order, where the order of this type is considered in the Caputo sense [4, 7, 8, 9] .
In this paper we will take fractional advection dispersion equation and fractional diffusion equation as two forms of fractional partial differential equation. Also we derive some results concerning variance and asymptotic behaviors of fractional advection dispersion equation of distributed order.
Then we will study how Mainardi and Pagnini [13] and Mainardi, Pagnini and Gorenflo [12] derived the variance and asymptotic behaviors of the solution of fractional diffusion equation of distributed order as special case of fractional advection dispersion equation . The plan of the paper is as follows: In section 2, we write down the general form of the time fractional advection dispersion equation with distributed order with Caputo derivative and Fourier-Laplace representation of the corresponding fundamental solution. For this purpose we need to introduce a positive function ( ) β w that acts as a discrete or continuous distribution of orders. We study the fractional advection dispersion equation of distributed order as a discrete distribution, so we take two distinct orders 
The Fractional Advection Dispersion Equation of Distributed Order:
The fractional advection-dispersion equation of single order is written as The time fractional advection-dispersion equation of distributed order can be written as 
is the initial condition of Eq.(2.5).
The Caputo Form in Fourier-Laplace domain:
The fundamental solution of the time-fractional advection dispersion equation (2.5) can be obtained by applying in sequence the Fourier and Laplace transforms to them. The researcher write, for generic function f(x), these transforms [2] : 
The variance of the fundamental solution:
In this section, we worth to outline the expression of the second moment (variance) of the fundamental solution of the fractional advection dispersion equation of distributed order by a single Laplace inversion, as it is shown here after. Denoting for the form 
Fractional advection dispersion equation of double order:
The expected sub-linear growth with time is shown in the following special case of B(β) treated in [3] . Now , let us assume the double order case of the second moment by assuming that ( ) ( 
The time fractional diffusion equation of distributed order:
The fractional diffusion Equation
is a special case of Fractional advection dispersion equation by taking θ=0 in equation (2.5) . We now consider the so-call time-fractional diffusion equation of distributed order ,see [10] [11] [12] .
(3.9) Before trying to get the solution in the space-time domain, it is worth to outline the expression of its second moment as it can be derived from Eq. (3.9), so using the formula The expected sub-linear growth with time is shown in the following special case of b(β) treated in [3, 12] . This case is slow diffusion (power-law growth) where 
